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Definition  of  MEMS 


lUPERIOn  TECHNOLOGY  FOR  A  SUPERIOR  ARMY 


MEMS:  Micro-electro-mechanical  system:  Different  physical  domains 

within  a  miniaturized  system 


s.  omioiwit  ^ 


From  MEMS  to  MEMS  technology 


^SUPEniOR  TECHHOLOBY  FOR  A  SUPERIOR  ARMY 


'  •  Microelectronics  fabrication  technology  extended  to  add  mechanical 
degrees  of  freedom  to  the  device 


Micromachining  technology 


SUPERIOR  TECHMOLOey  FOR  A  SUPERIOR  ARMY 

•  What  was  behind  the  success  of  microelectronics  is  relevant  to 
MEMS: 


1.  Silicon  is  abundant,  inexpensive,  and  can  be  produced  and 
processed  controllably  with  high  standards  of  purity  and 
perfection. 

2.  Silicon  processing  is  based  on  thin  film  deposition,  suitable 
for  miniaturization. 

3.  Shape  definition  through  lithography  is  capable  of  high 
precision  and  suitable  for  miniaturization. 

4.  Silicon  is  batch  fabrication  compatible:  cost  reduction  can 
be  applied  according  to  market  demands. 


SUPERIOR  TECHNOLOGY  FOR  A  SUPERIOR  ARMY 


•The  rapid  evolution  of  the  MEMS  world  makes  it  difficult  to  track  all 
emerging  commercial  applications.  Typical  established  mass- 
produced  examples  are: 

-  Accelerometers  for  airbag  systems 

-  Heads  for  ink  jet  printers  and  hard  disk  drivers 

-  Optical  micro  mirrors  for  image  projectors 

Pressure  and  chemical  sensors  for  medical  applications 

-  Quartz  watch  crystal  resonators  for  time-keeping 


MEMS  applications  by  industry 


C^SUPERIOn  TEGHH0L06Y  FOR  A  SUPERIOR  ARMY 
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instrumentation 


Embedded  Sensors  Prosthetics 


Earthquake 

Sensors 


Voltage  controlled  Fuel  level  and  vapor 
oscillators  pressure  sensors 

(VCOs)  _ 


Data  Storage 


Miniature  analytical  Avionics  Pressure  Splitters  and  couplers  Airbag  sensors 
instruments  sensors 


Aircraft  Control  Pacemakers 
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Landvehicle 


Super  penetration 
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Night  Vision  (IR)  and  Visual  Image  Fusion  in 

Real-Time 


SUPERtOn  TECHNOLOGY  FOR  A  SUPERIQR  ARMY 


Visible  image 
shows: 

-  Road  edges 
-Sign 


infrared  image 
shows: 

-Person 

-Road  beyond 
headlights 


But  only  infrared  image 
fused  with  visible  light 
image  show  all  features 
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Navigator  Prototype  Kit 


SUPER10H  TECHHOL06Y  FOR  A  SUPERIOR  ARMY 


Fully  Passive  360**  Image  Fusion  Technology  for 
Homeland  Defense  with  Modular  Camera  Kit 
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Rugged  version 


Optical  MEMS  and  Imaging  Arrays 
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Photos  courtesy  of  Dr.  Datskos,  Oak  Ridge  National  Laboratory 
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iision  of  Multiple  MEMS  Sensor  Suite  Data 


^  "SUPERIOn  TECHN0L06Y  FOR  A  SUPERIOR  ARMY 

-•  MEMS  Sensors  integrated  into  suite  along  with  power 
communication  and  control 


•  Multiple  integrated  suites  placed  around  vehicle 

•  Integrated  Suites  communicale  with  “router’  which 
transmits  information  through  vehicle  “hull” 


•  Powerful  vehicle  computer  “fuses”  data  from  many 
sensors  and  provides  a  “picture”  of  the  world  all  around. 


•  Vehicle  communication  allows  sharing  of  multi  sensor 
suite  data  throughout  entire  C3  Network 


^^ations  of  Nanotechnology  and  MEMS 
t  Homeland  Security 


SUPEniOR  TECHNOLOGY  FOR  A  SUPERIOR  ARMY 


The  use  of  electronic-based  sensors,  built  on  MEMS  and  nanotechnologies, 
which  work  at  the  atomic,  molecular  levels,  show  promise  for  improvements  in 
sensitivity,  selectivity,  improved  detection  rates,  size  and  cost. 


♦  Applications  include:  trace  vapor  explosive  detection  (electronic 

noses),  radioactive  material  detection,  image  fusion,  biological 
threat  detection. 

♦  Partners:  Universities,  government  MEMS  and  Nanotechnology  labs 

♦  Survivability  involvement :  direction  of  academic  programs  on 
MEMS  modeling  and  applications  testing  ,  storehouse  of  system 
information  and  applications. 


Workshop  Program 


SUPERIOn  TECHNOLOGY  FOR  A  SUPEHIOR  ARMY 


Speaker  1: 


Introduction  to  MEMS  and  Army  Applications:  Dr.  Tom 
Meitzler,  TARDEC 


Speaker  2: 


Prof.  Sandrine  Martin,  MEMS  and  Nano  fabrication,  Univ.  of 
Michigan 


Speaker  3: 
Speaker  4: 
Speaker  5: 


Dr.  Panos  Datskos,  MOEMS,  Oak  Ridge  Labs 


Prof.  Greg  Auner,  Current  Research,  Wayne  State  Univ. 


Prof.  Yang  Zhao,  Nano  Optics,  Wayne  State  Univ. 


#  *  - 


u  s  TAXk  AUTOWOnW  RCSUNCN  WmOPMW  JUfD  ENaiMEEWWQ  CEMTIM 


